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Honorable  Edvard  J.  King 
Governor  of  the  Commonwealth  of 
.r.  s  sachuse  c  t.  s 
State  House 

Boston,  Massachusetts  02133 


Bear  Governor  King: 

I  an  forwarding  to  you  a  copy  of  the  Granite  Reser"oir  Dam  Dhar.n  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  ar.c 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  environ¬ 
mental  Duality  Engineering,  the  cooperating  agency  for  the  C.  .■•uonveai: k 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  aluo  been 
furnished  the  owner,  Town  of  Charlton,  Charlton,  Massachusetts  01507. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
recues t,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 

Sincerely  yours, 


Division  Dr; i r. f2 • r 
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NATIONAL  DAM  INSPECTION 
PROGRAM 

PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 


Identification  No.:  MA00105 

Name  of  Dam:  Granite  Reservoir  Dam  (AKA  South  Charlton 
Reservoir  Dam) 

Town:  Charlton 

County  and  State:  Worcester  County,  Massachusetts 
Stream:  Potters  Brook,  Tributary  of  the  Little  River 
Date  of  Inspection:  November  27,  1978 


Granite  Reservoir  Dam  is  a  615-foot  long,  18- 
foot  high  earthfill  dam.  The  dam,  which  was  originally 
built  about  1850,  had  major  repairs  to  the  embankment 
and  spillway  in  19^3  and  1956.  The  downstream  face  of 
the  dam  is  a  vertical  dry  stone  masonry  wall.  The 
upstream  face  is  an  earthen  slope,  except  in  the 
vicinity  of  the  outlet  works,  where  there  is  a  concrete 
headwall.  The  spillway,  which  is  located  about  250 
feet  from  the  right  abutment  of  the  dam,  consists  of  a 
concrete  weir  with  a  slightly  rounded  crest  and  a  broad 
concrete  apron.  The  length  of  the  weir  is  66  feet  and 
is  at  elevation  (El)  631.O.  The  downstream  face  of  the 
weir  is  a  concrete  and  stone  cascade  which  leads  to  a 
rectangular  stilling  basin.  The  outlet  for  the  dam  is 
a  2-foot  square  box  conduit  through  the  embankment  and 
is  located  about  125  feet  northeast  of  the  spillway. 

Flow  through  the  conduit  is  controlled  by  a  3-foot- 
square  wooden  sluice  gate.  The  gate  mechanism  Is  a 
handwheel  located  on  a  concrete  platform  which  overhangs 
the  upstream  face  of  the  dam.  Discharge  from  the 
spillway  Joins  the  outlet  discharge  about  20  feet 
downstream  of  the  dam. 

There  are  deficiencies  which  must  be  corrected 
to  assure  the  continued  performance  of  this  dam.  This 
conclusion  is  based  upon  the  visual  inspection  at  the 
site,  the  available  engineering  data,  and  limited 
evidence  of  operating  and  maintenance  procedures. 
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Generally,  the  dam  Is  In  poor  condition.  According  to 
the  Corps  of  Engineers  guidelines  for  the  classifica¬ 
tion  of  hazard  potential,  the  dam  has  been  placed  in 
the  "significant”  hazard  category. 

The  following  are  visible  signs  of  distress 
which  indicate  a  potential  hazard  at  the  site:  a 
severe  bulge  in  the  downstream  stone  masonry  wall  of 
the  dam;  leakage  through  the  outlet  conduit  and  through 
the  masonry  wall  in  the  vicinity  of  the  bulge;  possible 
damage  to  the  outlet  gate;  seepage  below  the  toe  of  the 
embankment;  erosion  at  several  locations  on  the  dam 
embankment  and  along  the  outlet  channel;  dense  growth 
of  trees  and  brush  at  the  dam  and  along  the  discharge 
channels;  and  minor  deterioration  of  the  concrete  on 
the  spillway. 

Hydraulic  analyses  indicate  that  the  spillway  at 
the  dam  can  discharge  a  flow  of  1,070  cfs  with  the 
water  surface  at  El  63^. 4  which  is  the  low  point  on  the 
crest  of  the  dam.  'An  outflow  test  flood  (one-half  the 
probable  maximum  flood)  of  2,800  cfs  at  El  635.7  will 
overtop  the  dam  by  1.3  feet.  The  spillway  can  dis¬ 
charge  38  percent  of  the  test  flood,. 

It  is  recommended  that  the  Owner  employ  the 
services  of  a  qualified  consultant  to  investigate  the 
bulge  in  the  wall  and  the  seepage,  and  to  evaluate  the 
stability  of  the  dam.  In  addition,  the  Owner  should 
accomplish  the  following:  repair  the  sluice  gate  at 
the  outlet;  backfill  and  protect  the  eroded  area  of  the 
discharge  channels;  and  repair  the  concrete  on  the 
spillway.  The  Owner  should  also  implement  a  systematic 
program  of  inspection  and  maintenance. 

The  recommendations  and  remedial  measures  out¬ 
lined  above  and  in  Section  7  should  be  implemented  by 
the  Owner  within  a  period  of  one  year  after  receipt  of 
this  Phase  I  Inspection  Report.  The  Owner  should  open 
the  sluice  gate  whenever  the  reservoir  level  exceeds  El 
631.0.  The  reservoir  should  be  maintained 
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at  this  level  until  the  recommended  work  has  been 
completed.  An  alternative  to  these  recommendations 
would  be  to  breach  the  dam  and  drain  the  r^ervoir. 


Edward  M.  Greco,  PIE. 
Project  Manager 
Metcalf  &  Eddy,  Inc. 


Connecticut  Registration 

No.  08365 


Approved  by: 


Bishop , 
Vice  President 
Metcalf  &  Eddy,  Inc. 


Massachusetts  Registration 
No.  19703 
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This  Phase  I  Inspection  Report  on  Granite  Reservoir  Dam 
has  been  reviewed  by  the  undersigned  Review  3oard  members.  In  our 
coinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 


Dams ,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  tor  approval. 


NEGAN,  JR 


Wa/er  Conccol  Branch 


gineering  Division 


i 


CARNEY  M.  '-TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


<?■ 


JOSEPH  A.  MCELROY,  CHAIRMAN 
Chief,  NED  Materials  Testing  Lab. 
Foundations  &  Materials  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


,-<iE  B.  FRYAR  / 

Chief,  Engineering  Division 
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This  report  is  prepared  under  guidance  contained 
in  Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  a  Phase  I  Investigation.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20 311*.  The  purpose  of  a  Phase  I  Inves¬ 
tigation  is  to  identify  expeditiously  those  dams  which 
may  pose  hazards  to  human  life  or  property.  The  assess¬ 
ment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investi¬ 
gations,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  compu¬ 
tational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized 
that  the  reported  condition  of  the  dam  is  based  on  obser¬ 
vations  of  field  conditions  at  the  time  of  inspection 
along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior 
to  inspection,  such  action,  while  improving  the  stabil¬ 
ity  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  and  constantly  changing  internal 
and  external  conditions,  and  is  evolutionary  in  nature. 

It  would  be  incorrect  to  assume  that  the  present  condi¬ 
tion  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide 
detailed  hydrologic  and  hydraulic  analyses.  In  accor¬ 
dance  with  the  established  Guidelines,  the  Spillway 
Test  Flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  test  flood  should  not 
be  interpreted  as  necessarily  posing  a  highly  inade¬ 
quate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  conditions  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 


GRANITE  RESERVOIR 
(SOUTH  CHARLTON  RESERVOIR) 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  national 
program  of  dam  inspection  throughout  the 
United  States.  The  New  England  Divison  of  the 
Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspec¬ 
tion  of  dams  within  the  New  England  Region. 
Metcalf  &  Eddy,  Inc.  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Massachusetts. 
Contract  No.  DACW  33-79-C-0016  dated  November 
28,  1978  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

b .  Purpose: 

(1)  Perform  technical  inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify  con¬ 
ditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  ini¬ 
tiate  quickly  effective  dam  safety  pro¬ 
grams  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 
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a.  Location.  The  dam  is  located  on  Potters 

Brook,  a  tributary  of  the  Little  River,  in  the 
Town  of  Charlton,  Worcester  County, 
Massachusetts  (see  location  map).  The 
reservoir  is  known  as  the  South  Charlton 
Reservoir  by  the  Owner  and  by  local  residents. 


b.  Description  of  Dam  and  Appurtenances.  Granite 
Reservoir  Dam  is  an  earthfill  dam  £l5  feet 
long  and  18  feet  high  (see  Figure  B-l).  The 
crest  of  the  dam  is  15  to  25  feet  wide  and 
covered  with  brush  and  grass.  The  eleva¬ 
tion  of  the  crest  varies  from  634.4  to  635.8. 
Both  abutments  tie  into  natural  ground,  and 
the  right  abutment  is  adjacent  to  a  residen¬ 
tial  lot. 


For  most  of  its  length,  the  embankment 
southwest  (right)  of  the  spillway  has  upstream 
and  downstream  earth  slopes  of  approximately 
1.5:1.  The  upstream  face  is  covered  with 
riprap  and  the  downstream  face  is  wooded.  The 
steep  earth  slope  of  the  downstream  face  of 
the  embankment  is  replaced  by  a  vertical,  dry- 
stone  masonry  wall  about  45  feet  southwest  of 
the  spillway. 

The  embankment  northeast  (left)  of  the  spill¬ 
way  is  constructed  on  an  upstream  earth  slope 
of  1:1,  and  a  vertical  downstream  stone 
masonry  rubble  wall.  A  concrete  headwall  is 
located  on  the  upstream  face  of  the  dam  in  the 
vicinity  of  the  outlet,  and  extends  back 
approximately  5  feet  into  the  embankment  on 
either  side  of  the  outlet. 


The  approach  to  the  spillway  has  concrete  wing 
walls  2  feet  thick  and  12  feet  long.  The 
floor  of  the  channel  is  sand  and  gravel 
partially  covered  with  riprap.  Figure  B-3  in 
Appendix  B  shows  a  1-foot  thick  concrete 
cutoff  wall  that  extends  below  the  crest  of 
the  weir  to  an  unknown  depth.  In  1975,  R.H. 
White  Construction  Company  reportedly  added  a 
3-foot  deep,  wedge-shaped  concrete  wall 
upstream  of  the  weir.  The  approach  was  then 
backfilled  with  soil  to  restore  the  gradual 
slope  of  the  channel. 
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The  wing  walls  of  the  approach  channel  con¬ 
tinue  as  4-foot  thick  concrete  side  walls  on 
the  spillway.  A  second  concrete  wall  was 
recently  constructed  at  the  base  of  the  left 
side  wall  to  prevent  further  deterioration  of 
the  concrete  in  this  area.  The  spillway 
consists  of  a  concrete  weir  with  a  slightly 
rounded  crest  and  a  broad  concrete  apron  over 
stone  masonry.  The  weir  is  66  feet  long  at 
the  crest  which  is  at  El  631.0,  or  3.8  feet 
below  the  top  of  the  side  walls.  The  con¬ 
crete  apron  extends  13  feet  downstream  in  a 
gentle  slope,  then  drops  steeply  to  El  626.2, 
at  the  top  of  the  cascade  section.  At  this 
point,  the  width  of  the  weir  is  reduced  to  56 
feet.  The  cascade  was  repaired  after  the  1955 
flood  and  consists  of  an  upper  stepped  stone 
section,  and  a  lower  concrete  apron  which 
slopes  into  the  stilling  basin  at  the  toe. 

The  stilling  basin  is  a  rectangular  pool 
approximately  30  feet  wide  by  80  feet  long  and 
4  feet  deep,  and  lined  with  riprap.  The  pool 
discharges  from  the  left  end  into  a  5-foot 
wide  earth  channel  that  parallels  the  axis  of 
the  dam  for  about  80  feet.  Rubble  stone 
dumped  at  the  base  of  the  downstream  wall  of 
the  dam  protects  the  toe  and  the  north  bank  of 
the  channel  from  erosion.  The  low  south  bank 
of  the  discharge  channel  is  natural  ground 
overgrown  by  brush  and  trees.  The  spillway 
discharge  channel  joins  the  main  stream 
channel  below  the  outlet  (see  Figure  B-l). 

The  outlet  for  Granite  Reservoir  is  located 
about  125  feet  northeast  of  the  spillway. 
Figure  B-4  shows  a  plan  and  sections  of  the 
outlet  works  as  rebuilt  in  1943.  The  gate 
house  was  recently  removed,  however,  and 
replaced  by  a  chain  link  fence  and  locked 
gate.  The  fence  encloses  a  7-foot-square 
platform  and  the  gate  operating  mechanism. 

The  platform  overhangs  the  upstream  face  of 
the  dam  which  consists  of  a  concrete  headwall 
anchored  into  the  existing  stone  wall.  The 
handwheel  on  the  platform  operates  a  3-foot  by 
3-foot  wooden  gate  that  slides  in  keyways  in 
the  headwall. 
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The  inlet  to  the  outlet  conduit  is  a  2-foot- 
square  opening  at  the  base  of  the  stone  wall. 

A  trash  rack  is  located  on  the  headwall  to  the 
inlet.  The  conduit  is  a  stone  sluiceway 
approximately  25  feet  long,  and  the  outlet  is 
located  in  the  vertical  stone  masonry  wall  at 
the  downstream  face  of  the  dam.  The  invert  of 
the  outlet  is  at  El  6l6.3. 

c.  Size  Classification.  Granite  Reservoir  Dam  is 
classified  in  the  ’’intermediate”  category 
because  it  has  a  maximum  height  of  20  feet  and 
a  maximum  storage  capacity  of  1,710  acre- 
feet  . 

d.  Hazard  Classification.  There  is  one  house 
adjacent  to  the  right  abutment  of  the  dam. 

The  area  below  the  dam  is  wooded  and  undevel¬ 
oped,  except  for  Partridge  Hill  Road,  which 
crosses  the  stream  about  265  feet  downstream. 

There  are  two  small  earth  and  stone  masonry 
dams  downstream  of  Granite  Reservoir,  between 
Partridge  Hill  Road  and  Pierpont  Meadow  Pond. 
Development  along  the  stream  is  limited  to  one 
house.  Water  released  from  the  reservoir  due 
to  the  failure  of  the  dam  would  flood  the  wood¬ 
land  below  the  dam  and  overtop  Partridge  Hill 
Road.  The  flood  wave  resulting  from  failure 
of  the  dam  would  be  confined  to  the  narrow 
stream  valley  for  a  distance  of  about  a  mile 
before  entering  the  floodplain  for  Buffumville 
Reservoir.  The  house  on  the  south  side  of  the 
stream  valley  could  be  subject  to  some  flood 
damage.  There  is  also  a  potential  for  flood 
damage  to  the  residences  along  the  easterly 
shore  of  Pierpont  Meadow  Pond.  Although  the 
pond  drains  into  Buffumville  Reservoir  via  a 
triple  concrete  culvert,  the  flood  wave  from 
Granite  Reservoir  could  back  up  into  the  pond 
and  cause  local  flooding. 

Because  of  this  potential  hazard  to  down¬ 
stream  property,  the  dam  is  placed  in  the 
’’significant”  hazard  category. 

e.  Ownership.  The  dam  is  owned  by  the  Town  of 
Charlton,  Massachusetts  (617-248-5900).  Mr. 
Leonard  Haebler,  Chairman  of  the  Board  of 
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Selectmen,  granted  permission  to  enter  the 
property  and  inspect  the  dam. 


f.  Operators .  The  dam  is  operated  by  the  Highway 
Superintendent  for  the  Town  of  Charlton.  The 
fence  enclosing  the  gate  works,  and  the 
handwheel  on  the  gate  stem,  are  both  padlocked 
to  prevent  unauthorized  use. 

g.  Purpose  of  Dam.  The  dam  and  pond  originally 
stored  process  water  for  use  in  the  textile 
industry.  The  earliest  recorded  owners  are 
the  Stevens  Linen  Works,  and  the  Dodge  Pelt 
Company.  The  Slater  Company,  also  of  Webster, 
was  listed  as  a  Joint  owner  of  the  dam. 
Subsequent  owners  were  the  American  Woolen 
Company  and  Textron,  Inc.  The  Town  of 
Charlton  acquired  the  property  about  1956. 

The  reservoir  has  been  used  solely  for  recrea¬ 
tion  for  many  years. 

h.  Design  and  Construction  History.  The  date  of 
the  original  construction  of  this  dam  is 
unknown,  but  is  assumed  to  be  about  1850.  The 
first  record  of  inspection  is  by  the  Worcester 
County  Commissioners,  dated  1923.  The  report 
describes  a  dry  stone  masonry  wall  and  earth 
embankment.  There  is  a  bulge  in  the  down¬ 
stream  wall  that  was  noted  as  early  as  1928; 
and  also  a  leak  in  the  wall  about  20  feet  west 
of  the  spillway.  Repairs  to  both  these  areas 
were  recommended  at  that  time. 

Reports  from  1931  to  1941  stated  that  the  dam 
was  in  poor  condition.  There  was  a  leak 
through  the  spillway  (which  apparently  had  an 
apron  of  wood  timbers)  and  through  the  outlet 
gate,  which  would  not  close  properly.  It  was 
recommended  that  the  gate  be  left  open 
permanently  to  lower  the  reservoir. 

In  1943,  plans  for  alterations  to  the  spill¬ 
way  and  gate  structure  were  submitted  to  the 
County  on  behalf  of  the  American  Woolen 
Company  (see  Figures  B-3  and  B-4).  The 
changes  included  installing  a  concrete  cutoff 
wall  across  the  approach  to  the  spillway, 
adding  concrete  wing  walls,  and  raising  the 
existing  stone  side  walls  of  the  spillway  with 
concrete.  The  earth  embankment  was  to  be 
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leveled  at  the  same  time.  According  to  Figure 
B-5,  the  plan  was  to  eventually  raise  the 
embankment  to  the  height  of  the  new  side 
walls.  The  gate  house  was  rebuilt,  and  a  new 
concrete  headwall  added  to  the  upstream  face 
of  the  dam.  This  replaced  the  curved  stone 
wall  on  either  side  of  the  outlet  works. 

The  dam  and  spillway  sustained  damages  during 
the  1955  flood.  The  embankment  was  reportedly 
washed  out  at  the  downstream  side  opposite  the 
gate  house.  Although  the  downstream  wall  was 
undisturbed,  the  County  Inspector  directed 
that  the  washout  be  backfilled  with  "clay  and 
loam".  Also,  the  three  bottom  steps  of  the 
spillway  cascade,  which  were  also  washed  away, 
had  to  be  replaced  with  concrete.  Figure  B-2 
shows  the  extent  of  the  1956  repairs  to  the 
spillway  and  also  the  location  of  the  riprap 
which  was  added  to  the  stilling  pool. 

Since  1955,  the  Worcester  County  Inspectors 
have  reported  that  the  spillway  capacity  was 
inadequate.  The  May,  1964,  inspection  report 
recommended  either  building  an  auxiliary 
spillway  or  enlarging  the  existing  one  which 
had  been  built  in  1956.  The  report  further 
stated  that  the  embankment  was  covered  with 
brush  and  trees  and  that  the  downstream  wall 
was  bulging  in  two  places.  Also,  two  small 
leaks  were  noted  100  feet  from  the  easterly 
(northeast)  end  of  the  dam. 

The  most  recent  repair  work  on  the  dam  was 
completed  in  1975  by  R.H.  White  Construction 
Company.  The  wooden  sluice  gate  was  rebuilt 
according  to  the  1943  design,  and  the  gate 
house  was  torn  down  and  replaced  by  the  chain 
link  fence.  Fill,  concrete  and  riprap  were 
added  to  the  upstream  face  of  the  dam  in  the 
vicinity  of  the  outlet.  A  trash  rack  was 
installed  in  front  of  the  sluice  gate. 

At  the  spillway,  the  contractor  reportedly  cut 
a  3-foot  deep  trench  upstream  of  the  crest  of 
the  weir,  poured  a  wedged-shaped  concrete  wall 
and  backfilled  the  approach  with  soil.  A 
representative  for  R.H.  White  does  not  recall 
exposing  the  concrete  cutoff  beneath  the  crest 
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of  the  weir.  The  purpose  of  the  new  wall  was 
to  prevent  seepage  beneath  the  cap  of  the  weir 
where  the  concrete  had  deteriorated.  Also,  to 
prevent  further  deterioration  of  the  concrete 
side  wall,  a  second,  lower  concrete  wall  was 
attached  to  the  base  of  the  left  side  wall  of 
the  weir. 

The  Town  of  Charlton  has  recently  engaged  R.H. 
White  to  investigate  the  leakage  through  the 
outlet  gate.  According  to  the  Contractor's 
representative,  the  necessary  repair  work  will 
be  underway  shortly. 

Apparently  no  repair  work  has  been  scheduled 
for  the  bulging  downstream  wall. 

i.  Normal  Operating  Procedures.  The  outlet  gate 
is  occasionally  opened  by  the  Highway  Superin¬ 
tendent  to  lower  the  level  of  the  reservoir 
and  thereby  allow  the  local  residents  to  work 
on  their  waterfront  property.  Under  normal 
conditions,  the  gate  is  kept  closed. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  approximately  5,008  acre 
(7.82  square  miles)  drainage  area  includes  the 
drainage  to  Shepherd  Pond  and  Gore  Pond 
located  less  than  2  miles  south  and  southwest 
of  the  dam,  on  an  unnamed  stream.  Approxi¬ 
mately  25  percent  of  the  watershed  is  hilly 
woodland  and  steep  slopes.  The  remaining  area 
includes  fewer  hills  and  a  higher  percentage 
of  swamps  and  ponds  than  the  northern  portion. 
There  is  light  residential  development  along 
the  west  and  southeast  sides  of  the  reservoir. 
Recent  residential  construction  is  in  evidence 
along  Coburn  Road  and  Daniels  Road,  northwest 
of  Granite  Reservoir.  Elsewhere  the  drainage 
area  is  sparsely  developed. 

b.  Discharge.  Normal  discharge  is  over  the 
ungated  spillway,  down  the  concrete  and  stone 
cascade,  and  into  the  rectangular  stilling 
basin  at  the  toe.  The  spillway  has  a  broad, 
slightly  rounded  concrete  crest  at  El  631.0. 
The  crest  is  66  feet  long.  The  toe  of  the 
cascade  is  at  El  617.3.  The  stilling  basin  is 
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approximately  80  feet  long  and  a  maximum  of  30 
feet  wide.  The  channel  flows  parallel  to  the 
dam  axis.  The  toe  of  the  dam  is  protected 
from  channel  erosion  by  rubble  masonry  dumped 
on  the  north  bank  of  the  discharge  channel. 

The  south  bank  is  natural  ground  covered  with 
trees  and  brush.  The  discharge  channel  joins 
the  main  channel  at  the  outlet  from  the 
reservoir  and  continues  flowing  southwest 
through  a  flat,  wooded  area.  At  265  feet 
below  the  dam,  the  stream  enters  a  concrete 
box  culvert  under  Partridge  Hill  Road,  and 
then  flows  into  a  small  pond. 

The  spillway  can  discharge  an  estimated  1,070 
cfs  with  the  water  surface  at  El  634.4,  which 
is  the  approximate  low  point  on  the  crest  of 
the  dam.  The  outflow  test  flood  of  2,800  cfs 
(one-half  the  PMF)  will  overtop  the  dam  by 
about  1.3  feet.  The  spillway  can  discharge 
38  percent  of  the  test  flood. 

The  maximum  flood  level  at  the  dam  is  unknown. 
Early  inspection  reports  indicate  that  the 
embankment  behind  the  downstream  stone  wall 
sustained  some  damage  during  the  1955  floods. 
The  dam  was  not  overtopped  in  the  1938  flood, 
apparently  because  the  outlet  gate  had  been 
opened  for  some  time  and  the  water  level  in 
the  reservoir  was  down  prior  to  the  storm. 

Elevation  (feet  above  Mean  Sea  Level  (MSL)). 

A  benchmark  was  established  at  El  631.0  on  the 
crest  of  the  spillway.  This  elevation  was 
obtained  from  a  U.S.  Geological  Survey 
topographic  map. 

(1)  Top  dam:  634.4  to  635.8 

(2)  Test  flood  pool:  635.7 

(3)  Design  surcharge  :  Unknown 

(4)  Full  flood  control  pool:  Not  Applicable 
(N/A) 

(5)  Recreation  pool:  631.0 

(6)  Spillway  crest  (ungated):  631.0 
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(7)  Upstream  portal  Invert  diversion  tunnel: 
N/A 

(8)  Stream  bed  at  centerline  of  dam:  615.0 

(9)  Maximum  tailwater:  616.0 

d.  Reservoir 

(1)  Length  of  maximum  pool:  9,300  feet 

(2)  Length  of  recreation  pool:  9,300  feet 

(3)  Length  of  flood  control  pool:  N/A 

e.  Storage  (acre-feet) 

(1)  Test  flood  surcharge  (Net):  973  at  El 
635.7 

(2)  Top  of  dam:  1,710 

(3)  Flood  control  pool:  N/A 

(4)  Recreation  pool:  1,010  (Approximate) 

(5)  Spillway  crest:  1010 

f .  Reservoir  Surface  (acres) 

»(1)  Top  dam:  207 

*(2)  Test  flood  pool:  207 

(3)  Flood-control  pool:  N/A 

(4)  Recreation  pool:  207 

(5)  Spillway  crest:  207 

g.  Dam 

(1)  Type:  earthfill  and  stone  masonry  wall 

(2)  Length:  615  feet 


•Based  on  the  assumption  that  the  surface  area  will  not 
increase  significantly  with  changes  in  reservoir  eleva¬ 
tion  from  631.0  to  634.4. 
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(3) 

Height:  18  feet 

(4) 

Top  width:  15  to  25  feet 

(5) 

Side  slopes:  upstream  - 
downstream 

1.5:1 

-  vertical  wall 

(6) 

Zoning:  Unknown 

(7) 

Impervious  core:  earth 

(8) 

Cutoff:  concrete  cutoff 
upstream  end  of  spillway 

trench  across 

(9) 

Grout  curtain:  Unknown 

Spillway 

(1)  Type:  concrete,  slightly  rounded,  broad 
crest;  concrete  and  masonry  cascade  and 
apron 


(2)  Length  of  weir:  66  feet  at  crest; 
effective  length:  56  feet 

(3)  Crest  elevation:  631.0  MSL  (assumed 
benchmark) 

(4)  Gates:  None 

(5)  Upstream  channel:  concrete  wing  walls; 
3-foot  deep  concrete  wall  built  across 
upstream  end  of  spillway  apron,  back¬ 
filled  with  soil 

(6)  Downstream  channel:  rectangular,  rip- 
rapped  stilling  basin  at  toe  of  concrete 
apron,  approximately  30  by  80  feet; 
empties  into  discharge  channel  which 
flows  parallel  to  dam  and  joins  main 
stream  below  outlet 

(7)  General:  stream  channel  flows  in  con¬ 
crete  box  culvert  under  Partridge  Hill 
Road,  265  feet  downstream  of  dam. 

J .  Regulating  Outlets.  The  regulating  outlet  at 

the  dam  is  a  2-foot-square  stone  box  conduit 

through  the  dam,  125  feet  northeast  of  the 
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spillway.  The  conduit  is  shown  on  the  draw¬ 
ings  to  be  45  feet  long  with  an  invert  at  El 
616.3  at  the  outlet.  The  inlet  to  the  conduit 
is  located  on  the  upstream  face  of  the  dam, 
and  the  outlet  is  at  the  toe  of  the  vertical 
downstream  wall  of  the  dam.  Flow  is 
controlled  by  a  3-foot-square  wooden  slide 
gate  keyed  into  a  concrete  headwall  on  the 
upstream  face.  The  gate  is  operated  by  a 
handwheel  located  on  a  concrete  platform 
overhanging  the  headwall. 

The  outlet  can  discharge  approximately  84  cfs 
with  the  water  level  at  El  631.O.  At  this 
rate,  it  would  take  approximately  30  hours  to 
lower  the  reservoir  1  foot. 
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ENGINEERING  DATA 


2.1  General.  Pour  sheets  of  drawings  were  obtained 
from  the  Worcester  County  Commissioners’  Office. 

One  is  dated  December,  1955,  and  shows  the  pro¬ 
posed  repairs  to  the  spillway  as  designed  by 
Chas.  T.  Main,  Inc.  The  other  three  drawings  are 
dated  July,  1943,  and  indicate  the  proposed 
alterations  to  the  outlet  gate  and  spillway,  and 
also  a  plan  for  relevelling  the  embankment. 

Copies  of  these  drawings  are  included  in  Appendix 
B.  No  other  plans,  specifications,  or  drawings 
are  available  from  the  Owner,  State,  County  or 
Chas.  T.  Main,  Inc.  relative  to  the  design, 
construction,  or  repair  of  this  dam. 

We  acknowledge  the  assistance  and  cooperation  of 
personnel  of  the  Massachusetts  Department  of 
Public  Works:  Messrs.  Willis  Regan  and  Raymond 
Rochford,  and  of  the  Massachusetts  Department  of 
Environmental  Quality  Engineering,  Division  of 
Waterways:  Messrs.  John  J.  Hannon  and  Joseph 
Iagallo. 

Also,  we  acknowledge  the  cooperation  and  assis¬ 
tance  of  personnel  from  the  Worcester  County 
Engineer’s  Office:  Messrs.  John  O'Toole  and 
Joseph  Brasauskas. 

Mr.  David  White,  of  R.H.  White  Construction,  pro¬ 
vided  information  on  recent  repairs  made  to  the 
dam  and  appurtenances . 

In  addition,  we  thank  Mr.  Leonard  Haebler,  Chair¬ 
man  of  the  Charlton  Board  of  Selectmen,  who 
provided  some  information  on  the  operation  and 
past  performance  of  the  dam. 

2.2  Construction  Records.  The  only  construction 
records  are  the  1955  and  1943  Plans  referred  to  in 
Section  2.1  and  included  in  Appendix  B.  There  are 
no  as-built  drawings  for  the  dam,  spillway  or 
outlet  structures. 

2.3  Operating  Records.  No  operating  records  are  avail¬ 
able  ,  and  there  is  no  daily  record  kept  of  the 
elevation  of  the  pool  or  rainfall  at  the  dam  site. 
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2.4  Evaluation 


Availability .  There  is  limited  engineering 
data  available. 

Adequacy.  The  lack  of  detailed  hydraulic, 
structural,  and  construction  data  did  not 
allow  for  a  definitive  review.  Therefore,  the 
evaluation  of  the  adequacy  of  this  dam  is 
based  on  review  of  available  drawings,  visual 
inspection,  past  performance  history,  and 
engineering  Judgment. 

Validity .  Comparison  of  the  available  draw- 
ings  and  oral  report  by  R.H.  White  Construc¬ 
tion  Company  with  the  field  survey  conducted 
during  the  inspection  indicates  that  the 
information  is  valid  for  a  Phase  I  assessment. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  General.  The  Phase  I  Inspection  of  the  dam  at 
Granite  Reservoir  was  performed  on  Novem¬ 
ber  27,  1978.  A  copy  of  the  inspection  check¬ 
list  is  included  in  Appendix  A.  Previous 
inspections  of  this  dam  have  been  made  by 
others  since  1923.  A  partial  listing  of  these 
inspections  is  in  Appendix  B.  Also  included 
in  Appendix  B  are  copies  of  inspection  reports 
by  both  the  Worcester  County  Commissioners' 
office  and  the  Massachusetts  Department  of 
Public  Works. 

b.  Dam.  The  dam  consists  of  left  and  right  earth 
embankment  sections  separated  by  a  concrete 
and  stone  masonry  spillway.  The  embankment  to 
the  left  of  the  spillway  is  in  very  poor 
condition.  Although  the  riprap  on  the 
upstream  face  appears  to  be  in  place,  there  is 
some  evidence  of  undermining  near  the  left 
abutment.  The  crest  is  uneven,  and  overgrown 
with  grass  and  brush,  particularly  at  the  top 
of  the  upstream  slope. 

The  most  severe  sign  of  distress  is  the  bulge 
in  the  vertical  downstream  stone  masonry  wall 
of  the  left  embankment.  A  foot  of  horizontal 
displacement  for  the  full  height  of  the  wall 
was  observed  in  the  area  of  the  outlet.  Also, 
some  of  the  stone  blocks  in  the  bulging  area 
show  shear  cracks  which  appear  to  be  a  sign  of 
vertical  movement  in  the  wall. 

The  entire  downstream  wall  is  comprised  of 
rough  cut  stone  blocks  with  large  voids 
between  the  blocks.  In  areas  where  smaller 
stones  were  used  to  fill  in  the  spaces,  some 
of  those  stones  are  dislodged  from  the  wall. 

A  large  block  has  completely  fallen  out  of  the 
wall  at  the  toe  of  the  embankment  near  the 
left  abutment. 
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Erosion  of  the  embankment  is  apparent  in  the 
area  adjacent  to  the  left  sidewall  of  the 
spillway.  Erosion  at  the  toe  of  the  wall 
along  the  spillway  discharge  channel  is 
prevented  by  the  stone  rubble  dumped  along  the 
edge  of  the  channel. 

There  are  two  areas  of  seepage  below  the 
embankment.  Water  is  leaking  through  the  toe 
of  the  wall  on  either  side  of  the  outlet,  in 
the  vicinity  of  the  bulge.  The  seepage  has 
left  an  orange  stain  on  the  rocks  at  the  base, 
and  some  sand  is  visible  in  the  seepage  pool. 

The  other  area  of  seepage  is  along  a  25-foot 
section  of  the  toe  about  one-half  way  between 
the  outlet  and  the  left  abutment.  The  ground 
is  wet  and  soft  in  this  area,  although  the 
source  of  the  seep  is  not  visible. 

There  are  signs  of  erosion  on  the  upstream 
slope  of  the  embankment  to  the  right  of  the 
spillway,  particularly  in  the  right  abutment, 
and  adjacent  to  the  right  training  wall  of  the 
spillway.  There  is  some  riprap  near  the 
bottom  of  the  slope  at  the  present  water  line. 
However,  the  upper  slope  is  unprotected  and 
the  crest  of  the  dam  has  apparently  been 
eroded  due  to  wave,  ice  or  frost  action. 

There  are  a  number  of  trees  growing  on  this 
embankment,  and  in  this  area  the  soil  has  been 
washed  away,  exposing  the  tree  roots. 

The  downstream  face  of  the  right  embankment  is 
sloped  for  about  one-half  the  length  of  the 
embankment.  The  remaining  portion  is  a 
vertical  stone  retaining  wall.  The  slope  is 
very  steep  and  covered  with  brush  and  trees 
ranging  from  6  to  36  inches  in  diameter. 

There  is  very  little  grass  cover  on  this  slope 
and  some  erosion  is  evident.  An  animal  burrow 
is  visible  on  the  slope  near  the  stone  wall. 

At  the  Junction  of  the  embankment  with  the 
stone  masonry  retaining  wall,  some  stones 
forming  the  upper  part  of  the  wall  have  been 
dislodged.  Brush  cut  from  the  crest  of  the 
dam  in  this  area  has  been  dumped  at  the  toe  of 
the  wall. 
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There  are  signs  of  seepage  in  several  places 
below  the  right  embankment.  There  is  a  small 
pool  of  water  in  the  low  spot  below  the  right 
abutment.  Elsewhere  along  the  toe,  the  ground 
is  wet  and  soft. 

Appurtenant  Structures.  The  spillway  is  in 
fair  condition.  The  main  sign  of  distress  is 
the  deterioration  of  the  concrete.  There  is 
some  spalling  and  exposed  reinforcing  on  the 
right  side  wall  near  the  water  line.  The  new 
concrete  wall  attached  to  the  left  side  is  in 
good  condition,  as  is  the  concrete  wedge  that 
was  cast  to  prevent  seepage  underneath  the 
crest  of  the  weir.  There  is  some  cracking  and 
efflorescence  in  the  concrete  apron  above  and 
below  the  stepped  stone  cascade.  Weather¬ 
ing  has  exposed  the  aggregate  in  the  concrete 
and  there  is  also  minor  staining  at  the  water 
line.  The  stone  section  is  in  fair  condi¬ 
tion.  Only  patches  of  mortar  remain  in  the 
joints  between  the  stone  steps,  and  there  are 
a  few  free-standing  blocks  on  the  left  side  of 
the  cascade. 

The  outlet  conduit  is  a  2-foot-square  stone 
box  conduit  which  extends  through  the  dam 
about  125  feet  northeast  of  the  spillway.  The 
concrete  headwall  at  the  inlet  is  in  fair  to 
poor  condition.  There  are  many  cracks  in  the 
concrete,  one  showing  up  to  1/4-inch  dis¬ 
placement.  Slumping  and  erosion  of  the  slope 
above  the  headwall  is  apparent.  Boulders  and 
fill  have  been  recently  dumped  in  this  area  to 
prevent  further  erosion.  The  concrete 
platform  supporting  the  gate  mechanism  is  in 
good  condition,  although  there  is  some  exposed 
aggregate  and  minor  staining  from  the 
chain-link  fence.  The  handwheel  was  not 
tested,  although  it  appeared  to  be  in  good 
condition.  A  representative  for  the  Town  of 
Charlton  reported  that  the  sluice  gate  did  not 
close  properly  and  a  diver  had  been  sent  down 
to  investigate  the  problem.  At  the  time  of 
the  inspection,  there  was  water  discharging 
from  the  outlet  and  from  the  wall  on  each  side 
of  the  outlet.  This  is  also  the  area  of  the 
bulge  in  the  stone  wall. 
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d.  Reservoir  Area.  The  area  around  Granite 
Reservoir  Is  moderately  developed  with  about 
100  residences  and  summer  cottages  along  the 
shore.  Water  supply  to  the  homes  is  from 
groundwater  wells  located  adjacent  to  the 
reservoir.  Further  residential  development  is 
likely,  particularly  in  the  subdivisions  east 
of  Daniels  Road,  which  is  on  the  west  side  of 
the  reservoir.  The  rest  of  the  area  is  wooded 
or  farmland  with  moderate  slopes  of  5  to  20 
percent. 

e.  Downstream  Channel.  Discharge  from  the  still¬ 
ing  basin  flows  into  a  5-foot  wide  channel 
which  parallels  the  dam.  The  north  bank  is 
bounded  by  rubble  stone  overgrown  with  brush, 
and  there  are  many  trees  overhanging  the  south 
bank.  The  discharge  channel  joins  the  main 
stream  about  20  feet  below  the  outlet.  The 
main  channel  is  approximately  20  to  30  feet 
wide,  with  a  natural  bed  of  sand,  gravel  and 
cobbles.  The  entire  downstream  area  is 
relatively  flat  and  heavily  wooded.  Some  of 
the  trees  overhanging  the  stream  have  had  the 
soil  washed  away  from  their  roots.  Erosion  is 
particularly  severe  on  the  left  bank  of  the 
channel,  near  the  upstream  end.  The  channel 
continues  downstream  for  about  265  feet,  and 
then  flows  into  a  concrete  box  culvert  under 
Partridge  Hill  Road.  Below  the  road  the 
channel  empties  into  a  small  pond  which  has 
been  created  by  a  second  earth  dam  about  1,600 
feet  downstream  of  the  road.  Below  the  second 
dam,  the  flow  continues  downstream  in  a 
narrow,  undeveloped  valley  until  it  reaches 
the  floodplain  of  Buffumville  Reservoir.  In 
this  section,  the  stream  flows  over  exposed 
bedrock. 

3.2  Evaluation.  The  above  findings  indicate  that  the 
dam  is  in  poor  condition,  and  there  are  several 
deficiencies  which  require  attention.  It  is  evi¬ 
dent  that  the  dam  is  not  adequately  maintained. 
Recommended  measures  to  improve  these  conditions 
are  stated  in  Section  7.3* 
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OPERATION  PROCEDURES 


4.1  Procedures .  Under  normal  conditions,  the  outlet 
gate  at  the  dam  is  kept  closed.  The  highway  super¬ 
intendent  opens  the  gate  occasionally  to  lower  the 
water  level  in  the  reservoir,  allowing  local  resi¬ 
dents  to  work  on  their  waterfront  property. 

4.2  Maintenance  of  Dam.  The  most  recent  repair  work 
on  the  dam  was  completed  in  1975.  However,  it  was 
evident  from  the  recent  visual  inspection  that 
there  is  no  regular  maintenance  program  at  the 
site.  The  bulge  in  the  downstream  wall  and  the 
condition  of  the  masonry  require  attention. 

Erosion  at  various  locations  on  the  embankment  has 
not  been  repaired.  The  dense  growth  of  trees  and 
brush  on  the  crest  and  downstream  slope  of  the 
embankment  has  not  been  controlled. 

4.3  Maintenance  of  Operating  Facilities.  In  1975, 

R.H.  White  Construction  demolished  the  former  gate 
house  and  replaced  the  timbers  on  the  sluice  gate. 
Since  that  time,  the  gate  has  been  damaged  and 
will  not  close  completely.  The  Town  is  currently 
trying  to  correct  this  problem.  However,  condi¬ 
tions  at  the  downstream  end  of  the  outlet  conduit 
have  been  deteriorating  for  years.  Leaks  in  the 
vicinity  of  the  outlet  have  been  reported  since 
1940,  and  apparently  no  repair  work  was  ever 
scheduled  in  this  area. 

4 . 4  Description  of  Any  Warning  System  in  Effect. 

There  is  no  warning  system  In  effect  at  this  dam. 

4.5  Evaluation.  There  is  no  regular  program  of  main¬ 
tenance  or  warning  system  in  effect  at  Granite 
Reservoir  Dam.  This  is  undesirable  considering 
the  dam  is  in  the  "significant”  hazard  category. 

A  program  of  inspection  and  maintenance  and  a 
surveillance  system  for  this  dam  should  be  imple¬ 
mented  as  recommended  in  Section  7.3. 
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SECTION  5 


HYDRAULIC/HYDROLOC,  IC 


5 . 1  Evaluation  of  Features. 

a.  General.  The  drainage  area  to  Granite 
Reservoir  is  characterized  by  numerous  hills 
(up  to  El  1,004)  in  the  north  and  by  swamps 
and  ponds  in  the  southern  section.  Both  areas 
are  sparsely  developed  and  heavily  wooded. 

Gore  Pond  and  Shepherd  Pond  are  immediately  up¬ 
stream  of  the  reservoir.  There  are  no  other 
major  ponds  in  the  watershed. 

The  total  storage  in  Granite  Reservoir  is 
calculated  to  be  1,710  acre-feet.  At  the  time 
of  the  inspection,  the  water  level  was  3  feet 
below  the  crest  of  the  spillway.  However, 
early  inspection  reports  have  noted  that  the 
water  level  frequently  rose  to  within  1  foot 
of  the  top  of  the  embankment  in  the  late 
winter  and  spring.  In  the  1930’s  It  was  recom¬ 
mended  that  the  outlet  gate  be  kept  open  at 
all  times  to  reduce  the  head  on  the 
embankment . 

The  stability  of  the  dam  and  the  adequacy  of 
the  single  spillway  has  always  been  of  concern 
to  the  Inspectors.  Were  the  dam  to  fail,  the 
steep,  relatively  narrow  discharge  channel 
would  rapidly  conduct  the  flood  wave  to  the 
floodplain  of  Buffumville  Reservoir,  with  only 
minor  channel  storage,  and  a  limited  amount  of 
flood  damage. 

b.  Design  Data.  There  are  no  hydraulic  computa¬ 
tions  available  for  this  dam.  A  letter  dated 
April  27,  1956,  from  the  Worcester  County 
Commissioners  to  Textron  (the  former  owner) 
stated  that  Professor  Hooper  ’’checked  the 
spillway  capacity  using  the  Kennison-Colby 
formula”.  It  was  determined  that:  ”a  flood 
spillway  of  40  feet  in  length  and  5  feet  in 
depth  is  necessary  for  the  safety  of  the  dam”. 
This  was  to  be  in  addition  to  the  existing 
spillway.  The  letter  is  on  file  at  the 
Worcester  County  Commissioner’s  office.  The 
maximum  design  flow  for  the  dam  is  unknown. 
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Experience  Data  Hydraulic  records  are  not 
available  for  the  dam.  Early  inspection 
reports  were  reviewed  at  the  Worcester  County 
Commissioners'  Office.  From  one  report  it  was 
learned  that  the  dam  was  not  overtopped  in 
1936  or  1938,  apparently  because  the  outlet 
gate  had  been  open  for  some  time  "and  the 
floods  found  the  reservoir  about  half  full  of 
water".  However,  the  embankment  did  sustain 
some  damage  due  to  overtopping  in  the  1955 
floods,  particularly  in  the  area  downstream  of 
the  gate  house. 

Visual  Observations.  Discharge  from  Granite 
Reservoir  is  over  a  broad,  slightly  curved 
concrete  crest  of  the  spillway  and  down  the 
concrete  and  stone  masonry  cascade  to  the 
stilling  basin.  The  maximum  length  of  the 
weir  is  66  feet  at  the  crest,  and  narrows  to 
56  feet  at  the  top  of  the  cascade  (see  Figure 
B-2).  For  the  purpose  of  hydraulic  computa¬ 
tions,  the  56-foot  dimension  should  be  con¬ 
sidered  the  effective  length  of  the  spillway. 
Water  from  the  stilling  pool  flows  from  the 
left  side  of  the  basin  into  a  channel  that 
runs  parallel  to  the  embankment  for  a  distance 
of  about  80  feet.  The  downstream  slope  of  the 
stilling  basin  is  built  up  with  riprap,  however, 
in  the  event  of  a  major  flood,  the  flow  would 
probably  bypass  the  discharge  channel  and 
overflow  the  far  end  of  the  basin. 

The  discharge  channel  Joins  the  main  stream 
below  the  outlet.  The  gate  which  controls 
flow  through  the  outlet  is  reportedly  not 
closing  properly.  Leakage  is  evident  through 
the  outlet  and  through  the  wall  on  either  side 
of  the  outlet.  It  is  essential  that  the  gate 
be  maintained  in  good  working  condition,  as  it 
is  necessary  for  controlling  the  water  level 
in  the  reservoir. 

Test  Flood  Analysis.  Granite  Reservoir  Dam 
has  been  classified  as  an  intermediate  size 
dam  of  significant  hazard  potential.  According 
to  the  Corps  of  Engineers  guidelines,  either 
the  one-half  or  full  Probable  Maximum  Flood 
(PMF)  should  be  used  for  evaluating  the  capa¬ 
city  of  the  spillway  and  dam.  For  this  pre¬ 
liminary  investigation,  one-half  the  PMF  was 
used . 
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The  PMF  rate  was  determined  to  be  950  cfs  per 
square  mile.  This  calculation  is  based  on  the 
average  slope  of  the  drainage  area  of  2 
percent,  the  pond-plus-swamp  area  to  drainage 
area  ratio  of  18  percent,  and  the  U.S.  Army 
Corps  of  Engineers*  guide  curves  for  Maximum 
Probable  Flood  Peak  Rates  (dated  December, 
1977).  Applying  one-half  the  PMF  to  the  7.82 
square  miles  of  drainage  area  results  in  a 
calculated  peak  flood  flow  of  3,700  cfs  as  the 
inflow  test  flood.  By  adjusting  the  inflow 
test  flood  for  surcharge  storage,  the  maximum 
discharge  rate  was  established  as  2,800  cfs 
(358  cfs  per  square  mile),  with  a  water 
surface  at  El  635.7. 

Hydraulic  analyses  indicate  that  the  existing 
spillway  can  discharge  a  maximum  of  1,070  cfs 
with  the  water  surface  at  El  634.4,  which  is 
approximately  the  low  point  on  the  crest  of 
the  dam.  This  discharge  is  38  percent  of  the 
outflow  test  flood.  The  maximum  head  on  the 
crest  during  peak  outflow  would  be  1.3  feet, 
with  a  discharge  of  3.78  cfs  per  foot  of 
width.  The  depth  at  critical  flow  would  be 
0.76  feet  with  a  velocity  of  5.0  feet  per 
second.  With  the  pond  level  at  the  elevation 
of  the  spillway  crest  (631. 0),  the  low  level 
outlet  can  discharge  about  84  cfs.  It  would 
take  one  hour  to  lower  the  water  level  1  foot. 

Dam  Failure  Analysis.  The  peak  discharge  rate 
due  to  failure  was  calculated  to  be  13,400  cfs 
for  a  104-foot  long  section  of  the  earth  and 
stone  embankment .  The  maximum  height  of  the 
flood  wave  is  calculated  to  be  10  feet  between 
the  dam  and  the  floodplain  for  Buffumville 
Reservoir . 

The  flood  wave  would  probably  overtop 
Partridge  Hill  Road  and  cause  minor  flooding 
of  a  house  built  on  the  south  side  of  the 
stream,  about  3,000  feet  downstream  of  the 
dam.  There  are  no  other  structures  along  the 
existing  stream  valley.  However,  there  is  a 
possibility  of  minor  flood  damage  to  the  resi¬ 
dences  on  the  easterly  side  of  Pierpont  Meadow 
Pond.  The  pond  drains  into  Buffumville 
Reservoir  via  a  triple  concrete  culvert  at  the 
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north  end.  A  part  of  the  flood  flow  from 
Granite  Reservoir  could  back  up  into  Pierpont 
Meadow  Pond  and  cause  local  flooding.  For 
this  reason,  the  dam  has  been  placed  in  the 
"significant"  hazard  category. 
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SECTION  6 


STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  evaluation  of  the 
structural  stability  of  Granite  Reservoir  Dam 
is  based  on  review  of  available  drawings  and 
the  visual  inspection  conducted  on  November 
27,  1978.  As  discussed  in  Section  3,  Visual 
Inspection,  the  dam  is  in  poor  condition,  A 
bulge  in  the  stone  wall  in  the  vicinity  of  the 
outlet  has  been  noted  in  inspection  reports 
for  many  years.  This  condition,  combined  with 
the  leakage  through  the  gate  and  on  either 
side  of  the  outlet  indicates  a  potentially 
unstable  situation.  It  is  recommended  that  a 
more  detailed  investigation  be  conducted  to 
evaluate  the  stability  of  the  dam. 

b.  Design  and  Construction  Data.  There  are  no 
plans,  specifications  or  computations  avail¬ 
able  on  the  design  and  construction  of  the 
original  dam  which  is  probably  over  100  years 
old.  Information  does  not  appear  to  exist  on 
the  type,  shear  strength  and  permeability  of 
the  soil  and/or  rock  materials  of  the  embank¬ 
ment  . 

A  cross-section  on  the  1955  drawing  by  Chas. 

T,  Main,  Inc.  (Figure  B-2)  indicates  that  the 
original  embankment  in  the  vicinity  of  the 
outlet  consisted  of  upstream  and  downstream 
rubble  walls  and  an  earthfill  core.  Figure 
B-3,  which  is  dated  19^3,  shows  a  new  concrete 
wall  anchored  to  the  stone  wall  on  the 
upstream  side.  The  concrete  wall  extends 
laterally  Into  the  embankment  and  vertically 
to  the  base  of  the  gate  structure.  The  wall 
was  designed  to  prevent  seepage  through  the 
outlet  and  to  reinforce  the  embankment.  How¬ 
ever,  during  the  1955  floods,  the  embankment 
was  partially  washed  out  behind  the  down¬ 
stream  wall,  directly  opposite  the  gate  house. 
The  washout  was  cleaned  out  and  rebuilt  with  a 
"clay  and  loam  filling”. 
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The  19^3  drawings  also  show  new  concrete  added 
to  the  spillway  apron  and  side  walls,  and  a 
1-foot  thick  concrete  cutoff  wall  that  extends 
the  length  of  the  weir,  at  the  upstream  end. 
The  depth  of  the  cutoff  is  unknown. 

In  1975,  more  fill  and  a  concrete  cover  were 
added  to  the  upstream  slope  of  the  embankment 
in  the  vicinity  of  the  gate  structure.  There 
has  not  been  any  other  work  done  on  the 
embankment  since  that  time. 

Operating  Records.  There  is  no  instrumen¬ 
tation  of  any  type  in  Granite  Reservoir  Dam, 
and  no  instrumentation  was  ever  installed  in 
this  dam.  The  performance  of  this  dam  under 
prior  loading  can  only  be  inferred  by  physi¬ 
cal  evidence  at  the  site. 

Post-Construction  Changes.  There  are  no  as- 
built  drawings  available  for  Granite  Reser¬ 
voir  Dam.  Information  on  post-construction 
changes  as  discussed  in  Section  6.1.b  (above) 
was  based  on  discussions  with  Chas.  T.  Main, 
Inc.,  and  R.H.  White  Construction  Company,  and 
the  visual  evidence  collected  during  the  field 
inspection. 

Seismic  Stability.  The  dam  is  located  in 
Seismic  Zone  No.  2  and  in  accordance  with 
Phase  I  "Recommended  Guidelines"  does  not 
warrant  seismic  analysis. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS, 
AND  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Condition.  Based  upon  a  review  of  the  avail¬ 
able  drawings,  the  visual  inspection  of  the 
site  and  limited  operational  or  maintenance 
information,  deficiencies  have  been  identi¬ 
fied  which  must  be  corrected  to  assure  the  con¬ 
tinued  performance  of  this  dam.  Generally, 
the  dam  is  considered  to  be  in  poor  condition. 
The  following  signs  of  distress  were  observed 
at  the  site:  a  severe  bulge  in  the  downstream 
stone  masonry  wall  of  the  dam;  leakage  through 
the  outlet  and  through  the  wall  in  the 
vicinity  of  the  bulge;  possible  damage  to  the 
outlet  gate;  seepage  below  the  toe  of  the 
embankment;  erosion  at  several  locations  on 
the  dam  and  along  the  outlet  channel;  dense 
growth  of  trees  and  brush  on  the  crest,  both 
slopes,  and  along  the  discharge  channels;  and 
minor  deterioration  of  the  concrete  in  the 
spillway. 

Hydraulic  analyses  indicate  that  the  spillway 
can  discharge  a  flow  of  1,070  cfs  with  the 
water  surface  at  El  63^.4  which  is  the  low 
point  on  the  crest  of  the  dam.  An  outflow 
test  flood  of  2,800  cfs  (one-half  the  prob¬ 
able  maximum  flood)  will  overtop  the  dam  by  a 
maximum  of  1.3  feet.  The  spillway  can  dis¬ 
charge  38  percent  of  the  test  flood. 

b.  Adequacy .  The  lack  of  detailed  design  and 
construction  data  did  not  allow  for  a  defini¬ 
tive  review.  Therefore,  the  evaluation  of  the 
adequacy  of  this  dam  is  based  primarily  on 
review  of  available  drawings,  visual  inspec¬ 
tion,  past  performance  and  engineering 
Judgment . 

c.  Urgency .  The  recommendations  and  remedial 
measures  outlined  below  should  be  implemented 
by  the  Owner  within  one  year  after  receipt  of 
this  Phase  I  Inspection  Report. 
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(6)  repair  the  concrete  on  the  spillway; 

(7)  implement  a  systematic  program  of  main¬ 
tenance  inspections.  As  a  minimum,  the 
inspection  program  should  consist  of  a 
monthly  Inspection  of  the  dam  and  appur¬ 
tenances,  supplemented  by  additional 
inspections  during  and  after  severe 
storms.  All  repairs  and  maintenance 
should  be  undertaken  in  accordance  with 
all  applicable  State  regulations; 

(8)  continue  periodic  technical  inspections 
of  this  dam  on  an  annual  basis; 

(9)  institute  a  definite  plan  for  surveil¬ 
lance  and  a  warning  system  during  periods 
of  unusually  heavy  rains  and/or  runoff. 

7.4  Alternatives .  An  alternative  to  implementing  the 
recommendations  and  the  maintenance  procedures 
listed  above  would  be  to  breach  the  dam  and  drain 
the  reservoir. 
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Figure  B-l  Plan  of  Dam  and  Section  B-l 

Figure  B-2  South  Charlton  Dam,  Spillway  Repair  B-2 

Figure  B-3  Plan  of  Proposed  Alterations  to 

Spillway  B-3 

Figure  B-4  Plan  of  Proposed  Alterations  to 

Gateway  B-4 

Figure  B-5  Plan  of  Proposed  Profile  to  Dam  B-5 

Previous  Inspections  (Partial  Listing)  B-6 

Inspection  by  Mass.  Department  of 
Public  Works,  B-7 

Order  Issued  by  Worcester  County  Commissioners 
to  Textron,  Inc.,  September  6,  1956  B-31 
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PREVIOUS  INSPECTIONS  (PARTIAL  LISTING) 

OPY  OF  INSPECTION  CARD  ON  FILE  AT  THE  MASSACHUSE' 
IEPARTMENT  OF  PUBLIC  WORKS,  DISTRICT  OFFICE,  WORCI 


TOWN  OF  CHARLTON 

CHARLTON.  MASS.  01307 


May  1,  1975 


Department  of  Public  Works 
Division  of  Waterways 
100  Nashua  Street 
Boston,  Mass.  02114 

Attention:  Mr.  Malcolm  Graf,  Associate  Commissioner 
Gentlemen: 

On  April  27,  1975,  Mr.  Fred  Murkland,  Municipal 
Aide,  attended  and  testified  at  a  hearing  on  petitions 
for  the  reconstruction  of  Oxbow  Bridge,  Charlton,  over 
Little  River  and  repairs  to  the  dam  and  spillway  and 
reconstruction  of  the  gate  house  and  gates  at  the  Charlton 
Reservoir  Dam. 

We  would  be  interested  to  know  if  the  Department  of 
Public  Works,  Waterways  Division  could  send  a  representative 
to  view  and  make  recommendations  on  the  South  Charlton 
Reservoir  Dam  which  is  an  earthen  dam. 

We  would  appreciate  any  aid  and  assistance  from 
your  department  in  this  matter  as  we  do  hold  this  as 
utmost  important. 


Very  truj 


Chairman 


Robert  H.  Brogfia,  < 

Leonard  Haebler  ~^~T 

'Georgs'  C. 


McKinstry, 


\  • 


i  • 


»  • 


L  • 
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la  made  to  your-lattec  ditad  Kaj  Tr?1973;  vherata  you  rcquM^^.  j 
.  *«£i**j«cttoa  of  th*  «bovo 

v'  f^>ur  V  r,;^-'c-  /y 

*  Inspection  by' an  engineer  froo  the  Massachusetts  Department  of  Public  . ' 

VMa^  If  horoby  requested .  In  th*  event  that  you  y  or  your  reptesentat  lv* , ' '  .  * 
vlsb-tobe,  present  during  th*  inspection  pleat*  contact*  Mr.  Willis  Regan, 

* Massachusetts  Department 
Kaglnaar," 403  B# Imoot . Stx 

‘  T>*„.  --  ■■■■■:  r  .  •«  -  ..  . r  ;(v 

■--.f'-v'^Uppn^th*  submittal;  of  th*  inspection  rspoct  you  will  bo;  notlf led  In  ,,^-^--,4- 
writ  in*_,by‘  .this  office-  of  our  findings .  ,  If  we  tsay-  be  of  further  >sslstanc*^-<. 

•'  pi*as#:;da.nbt  .he*itate-#o,tcontflct;  us.  '?!  "  .*• 

■rvjfc, 


V*  •  %»A. 

:  t- '  cc  17  j;';  J.-  lyoos 

'*  *  ■  'J  ■  i;  mr  > 


•  .. -.<v . •  j  ^  <- , 

vV" -’3  i 


IS' 


-.>  ••  •  •'■  •«».•*  ••.<*. 

■»  •  %  .-T>  ..  .  v  vr;i %  •  § 

«•  «  ,  ■  ....  *  ■  .  •«  .  • 

v  -  1  «  *  . 


x*r  20,  1975 


Board  of 
Vow  Hall 
Charlton, 


ia  »■.*•  .»■  ^  '  h* 

-Wcj.v  •  ’*  a»  •  .•■  J  *3/7  . 

-r> -Jia c  •  «l;t  •;. - ;  ..v 

;■*.  ■  ‘  V  V'«i  ’■■'•'  r  .*»  -.-Wj-ji.' *»:**  .,  ..  r 

^'4^'  m... .  ••  '^5*  *3^5"?  •*>- -  ‘  #1 

‘  •  A'  ,  .  ..  *.•***..*.  '  :  *■ 


•  -.4  jv  • 

'  -  ♦> 
u,  r 

'1  -.'  *-*  •  f 
•  V 


01507 


!:«  m\-j, 


~  t  ■ 


t‘»*r  i*;.  .V 


••  r  •• 

Bli  Xnapsotiott-Dna  #3-Ut-5U-3U 
Charlton  ... 

Booth  Charlton  Reservoir  Dm 
(Qraalta  Reservoir) 


;>V 


On  Mgr  12,  1975#  an  any!  now  fron  tha  Massachusetts  Department  of  Pabllo 
Vorka  nad a  a  visualinepeotion  of  tha  above  dan,  Oor  raoorda  Indicate  that  tha 
Than  of  Charlton  la  tha  owner.  will  90a  plaaaa  notify  thla  offloa  If  thla 
information  la  not  oarrant. , 

s  .  *  .  *  * 

Tha  lnapaotloa  aaa  nada  In  aooordanea  a&th  Chaptar  253  of  tha  Massachusetts 
Oanaral  Lana,  aa  amended  by  Chagptar  595  of  tha  lota  of  1970  (Dnaa-Safaty  lot). 

Tha  raaolta  of  tha  ln^aotlon  Indloata  that  repairs  and/or  nalntananca  la 
needed.  Tha  following  ocndltlona  vara  no  tad  that  raqnlra  attantloni 

1*  Tha  npatraan  mrtisnkwarrt  of  tha  dan  sfaova  evidence  of  aroalon 
apparently  oanaad  by  wave  action.  Bona  slope  protaotion  aoch  aa 
riprap  ahoold  ba  provided  to  aUafnata  thla  problan. 

2.  Tha  anpeara  to  ba  aaapaga  through  tha  anbanknant  aa  evidenced 

by  pools  of  standing  water  at  tha  dovnatraan  toa  of  tha  adndlibt. 
Thla  condition  should  ba  investigated  and  that  followed  hr  tha 
naeeaaaxy  oorrwotlva  action. 

3.  There  la  arldanoa  of  deteriorating  oonerata  ats 

a.  Tha  low  oonerata  walla  adjacent  to  tha  gate  house 

b.  Tha  gata  block  Inside  tha  gata  house 

c.  Tha  Junction  of  the  easterly  training  wall  and  tha 
spillway  floor  (nlnor)^ 

Theae  areas  should  ba  repaired  as  needed. 

It.  Banova  tha  growth  of  brush  and  trees  fron  the  onbenknsnt.  of 
tha  dm. 
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a  Major  problw. i.  Settla—nt  -?  • 


-  I 

■  •  '^sjy 


jnvgd.  .  • .  * 


donhli^‘thaJ;toprof  th£-<JaiCat  iha?:- ^ 
of;  tho  fatehon—  and  behind  the  westerly •  -i 
>  aroas  ahoald  bo  flllod  wttttanitahle: 


It  lo  rsnn—lail  that  yon  obtain  the  services  of  £  Registered  Prof— alonal  iX  / 


on  obtain  the  sendees  of  a  Registered  Prof— alonal 
i  thedsslgn,  Maintenance  and  oonotwiotlon  of  daas  : 
oonrao  of  action  to  take**  If  Major  repairs,  or  '■£.■'* 
ntaylatad  then  the  enclosed  Department  application  ^ 


oonat— aticn  nay  begin*'  '•  \  * •'♦v.y  tr  "  *:^*j&*»*v  **$■*.■. 

Vo  oall  these  oomdltlans  to  poor  attention  now  and  expect  your  attantioa  to 
the—  setter  ■.‘If  wo  nay  ba  of  asaistanee,  plaaao  do  not  hesitate  .to  contact  ns. 
With  mqr  oorrOapBodanoe*  please  iaolnda  thenoabev  of  the  dan.  as;  Indicated  ■  above. 


LBit 


ictittf  DapatyChlof  Engineer, 


/V  -  ••  ’  i 1  •'  ~ 

’  '•*  «  i . 1 ' 


Re oroduced  Won' 

I  best  COPY^ 


•*  '•  •?  •  •*  v « 

"  J  ''  •'•  ..  ..'via  ;V  ,  ,  r  , 

'  ,  .  r  " 


...  '■  H.in  ,  ,,  ,  ’ *  •  GRANITE  RESERVO In  LjA.4  '.  *, 

■  ■>  11  x  '.:'{v  ,  .  .  _  v  v  ^  ,  _>(■,; 


"  ■  .. -v  :>  •••.-. -jT  . ,  "  =>.  ;V- "•  1  "•  •«  ,  •  v  r  %  •/  ;> 

i  JW  '*  ■  *»*w-  »»*'*  ■  ■ .  r.  **  >/  k  f}  >  -  *  :  ^  >•  ■ .  •'*  '  1  '  **  '  v* » 

.  ,  -•  ■  .  ^  i>-*V  .  V»e  .?  ■v  V  *T:  •*>■-.* 

•*  '..vs-  •  /•  '.'k>  :  ••’ ‘;<i.  .  ■  ^  «/  ••■»  »Sr5:.-. 


DESCRIPTION  OF  DAN 


» 

DISTRICT  3 _ 

Submitted  by  W  ■  ^  E  G> A  N  Dam  No.  3-  K  -  E>4  -  3  Ar _ __ 

Date  M  A  v  )  4-j  I  9U _  €44y/To«r\  C.Hftg>-To  Kj _ _ 

Name  of  Dam  Sa.  CH«yLT»M  ► 

C  VT  fc  t  rt6  T*  Ai  i  tf  (?f s«  r  f  7; 

1.  Locations  Topo  Sheet  No.  31  C 

Provide  8^"  x  II"  in  clear  copy  of  topo  map  with  location  of 
Dam  clearly  indicated. 
a//a  •  Pf/or  7* 

2.  Year  builts  Year/s  of  subsequent  repairs  Ctrc*  /  9  S’  g  * 

9.  Purpose  of  Dams  VJater  Supply  .  Recreational  .. 

Irrigation _ _  Other  ±  '"‘'l Z  ~ 

AUtt-J  A  moutcipru.  WPfer  Supply 

4.  Drainage  Areas  !sq.  mi.  .  acre*  j 

5.  Normal  Ponding  Areas  2  40  j  acres;  Ave.  depth  - 

Impoundments  M/p  qala.i  —  acre  ft. 


6.  No.  and  type  of  dwellings  located  adjacent  to  pond  or  reservoir 

&T{  SonrrH./UHt't  -  A'*t  A*"  firufttn  14* 

/ZS-  "<*■  f  "j . e .  summer  homes,  etc.  .. 

7.  Dimensions  of  Dams  Length  O  ~  Max.  Height  Zo't 

Slopes*  Upstream  Face  /^$ •* / 

Downstream  Face  {/erAtc*/. 

Width  across  ton  So'ttrr**^  tiiJM  Sr/os/  7y/*cnl  f Srz-  SAretrfJ 

8.  Classification  of  Dam  by  Materials 


Earth 


Timber 


Cone.  Masonry 
Rockf ill  _ 


Stone  Masonry 


Other  R/P&rtP  0-J. 


9.  A.  Description  of  present  land  usage  dor.-nstream  of  dams 

_  .  iS*»**" 


Ji  rural f 


JS  urban. 


B.  Is  there  a  storage  area  or  flood  plain  downstream  of  dam  whirh 
could  accomodate  the  impoundment  in  the  event  of  a  complete 
dam  failure?  yes  __________  no  * —  . 
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■ 


DAM  HO.  >-14-  54-  •  3-4- 

10.  Risk  to  life  and  property  In  event  of  complete  failure. 


Sec 

beUui 


‘No.  of  people  , 

No.  of  homes 

No.  of  Businesses 

• 

No.  of  industries 

t.  Tvoe 

• 

• 

No.  of  utilities 

Railroads 

Other  dams 

* 

• 

Other 

6  r 


b  K 


I  i 


11#  Slt?^h  ?f  ^am  to  thia  forn  showing  section  and  plan 

on  By  x  11"  sheet. 

12.  Ho.  to  Locate  i  U6  »,j  Z0/  7cm~  /*•  !?, ct, * s .u  fij 

'* r  bey»e/  Oxfo/z/>  7*o,aj  Z'stc ,  7frAi/eL 

/c -**'/•*  ?a  /%£*7s?/E>  G£  //,///?</.  ~77?Atscf  /.*± 
/?*'/•*  c/otoAJ  £«/  0***  /S  &Z  oF  &S  C&-  f 

&eytK>J  GoJturJJ  /Pc/.  Z^/S^z/C^f  As//  /Pc/.  it,  J 

c/a *r s  /s//i//e  o^fc^n^e  KJ/irh  cu/  //tree 

#</.  Cr»ss'*ifS  7*ter  As  J  •<’**■/*  J  l>fs/s/,cs ) ,  f  ,s 

*  /<?'  r  ^  '"ZZZl* 

«•**  3y.  ?“~?;.z<A  j  **  fi'*- 

Crr-r-T  0f  &-?' 

77s  A*,.'  S*rv* 

//  a.  re r/v etc/  *r 


"CO*  fS  (  4  srrfcr  rw  ^  r  ~ 

/>//io,  ^  /***'*'•**' 

*.  A***  Z'  £  Z7Z 

et/rft"»  rzM  c/*~*  °  Ci>,er  c.o'S  Ae  reject 

77,b  Z*  *-  3  'V-Z2‘- /7  ^C<ure/e 

yrre  &*»*  '•'’  /AjS/*e/'**rJ  /S  S^r/***0*/, 

CZtt^icmC  C»  vatr  -  3/tV/T*  S 

/?*Sol(/e.J • 


y<Mi 
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INSPECTION  REPORT  -  DAMS  Ai!D  RESERVOIRS 
1*  Locations  -©4“fey/Town  CvtftgLTo  sj  Dam  No,  .3*  1 4  ~  ^  '  34 

Naso  of  Dam  SoofrM  CharlV»»  (SgacrVir  Inspected  by  W<  ^*E  C rt  U 

Date  of  Inspection  MAy  /?  /?7S~ 

2.  Ownor/ss  pen  Assessors  _____________  Prev,  Inspection 

Reg.  of  Deeds  ___________  Pars.  Contact 

Bo&rJ  of  l \lscfn*eu  7ou>/o  #AlL  Ch^tsLToKi,  /W/fTS.  Q/  5 o  7 

Name  St.  A'No.  '  *  City/Town  State  T-e-t.  No~ 


St.  &  No. 


City/Town State Tel,  No. 


St.  &  No, 


Jity/Town  State  Tel.  No. 


3.  Caretaker  (if  any)  e.g.  superintendent,  plant  manager,  appointed 
by  absentee  owner,  appointed  by  multi  owners. 


Names  St.  &  No.s 

City/Towns  States  Tel 

4.  No.  of  Pictures  taken  _ _ _ _ _ 

5.  Degree  of  Hazards  (if  dam  should  fail  complete ly )* 

1.  Minor  _ _  2.  Moderate  ^ 


Te 1 . Ho , s 


1.  Minor  _ _  2.  Moderate  ^ _ 

3,  Severe  _ __  4.  Disastrous  _ 

*  This  rating  may  change  as  land  use  changes  (future  development) 


6.  Outlet  Controls  Automatic 


Manual 


Operative  _  yetj  _______________ — 

Commentss  gVd/e  /S  Oprr*tn/c.  7Z  *  e/cyp-e*  -  £* £My 

C/*se<f  -  3'jt G/f+c  pass+ft  /*  Fv//  U),fh 

C*+et/  As  MA/c*  r)s  ^sr/S/t 

7.  Upstream  Face  of  Dam*  Conditions 

1.  Good  _  2.  Minor  Repairs  ^ 


1.  Good  ______ 

3,  Major  Repairs 


4.  Urgent  Repairs 


-nmCommentss  /f ^enf»ue  tees  ^  trashy  ^/Vry’t  S/ap* 

/^r/°a <£>ot,4ks  [jrt/e  S/^ec/f.  res  /AJ 
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2 


da;.;  ho.  3- 1 4  -  >  r-  ?4 

8*  Downstream  Face  of  Dam» 

Condition*  1.  Good _ 2.  Minor  Repairs  - - - 

7? 

3.  Major  Repairs  ✓  4.  Urgent  Repairs  _ 

Comments*  ^r*-r  f  acfacevt  3"  O.S.  /ZCe 

S»~e  /*•/*  c/.S  Ace  .  /»«/•**  7* 

/?fi>c/rr<*  /  c  C*>**t/&*'  /y  of  cj.S. 

9.  Emergency  Spillway* 

Condition*  1.  Good  _  2.  Minor  Repairs  _ 

3.  Major  Repairs  _  4.  Urgent  Repairs  _ 

Comments*  OF  ?TC  of  CbrekUJ*LC  Cj£«  s>  S.</e )  £> 

JVA>cb*Kt  OM+b  Sk//cj*>y  f~/o6  tr 

10,  Hater  Level  at  time  of  inspection*  —  ft.  above. _ below____ 

top  of  dam _ principal  spillway  Crest  . 

other 

11.  Summary  of  Deficiencies  Noted* 

Growth  (Trees  and  Brush)  on  Embankment  ....  .  — _ • 

Animal  -Bm-rnwa  and  Washouts  ^  .  ....  . -  . —  ■  -  - 

'-^Damage  to  slopes  or  top  of  dam  W'  -  ~ 

Cracked  or  Damaged  Masonry 
Evidence  of  Seepage  ^ 

Evidence  of  Piping  - 

*  Eros  Ion  ^  _ _ _ _ _ _ _ _ __ 

Leaks  -  _  ■  - 

Trash  and/or  debis  impeding  flow  I -  - 

Clogged  or  blocked  spillway  - : - - - 

Other  Cfftc  CA*j  Cf»s*S  &r/*o//u  ~  TtfTfbei'  Cf^* 

J)W>  /aj  C*Mtt ,  Ffoc/e  by 

'  J)ee/  7T  SoAr+e  -  />/•&(£ 

Cc*cre/e  /S  Jeter  f  rot*/ 


GRANITE  RESERVOIR  DAM 
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I 


DAi;  nc 


%  3.  l4-.fjf.-34- 


f  * 


12*  Remarks  &  Recommendations i  (Fully  Explain) 

Th*  <**«  Sptci  f  •  c  imi«  *p  defn.uuc.fi  /u«+ rj 

The  X^*i  Ptcfufj : 

0  c/r/er/tre-f/tv  ay  7f/o  CZ/*sZ*-*****  J**  7*  t*J*  ** 

/*  /*>  /Vrc<Purf  aZ  7?re  £ //,  t***ta  /»  c*$  /  r»vS ; 

a)  //  ~Z*?f  4cj  Ctvcrr/t  Utt*LL  £*sfer/y  f’ 

A/*j/  er/y  £**/*»  7>f  Cm/*  /rtos* 

b)  7X*  /?o‘  Sec  +  t.*,  or  U.S.£*co  e~J'  7Z  e 

tU*s/*r-v>  7/9* /v  u*j  Co/U.1  tf  7ke  Jp/Z/f^ex Zev t/'/up  ZZ*  £ 
//u  /fir*  Jr*  s^er/y  <f/Zce//***  . 

^  £2*unjsZ ** * ***  ?*•  Zs  or  tuA’f’**  //•  Jr  c  rr  )  s*o  ^  i5oopaje 

TTrr-ooy  *r  77/*  &/>*  6  a.*fAfrry  t*//-  ; 

at)  7m  r* y */•/  %  77/*  Jot* mx /■*'**•**  <TV  af  tv>*i.£.  fZ S  f 

H/*s+  or  7b*  £•*+  £*fj  or  74*  jam 

b)  2 o'  6ty»*jf  Tb*^  Za  e  of  S^*/Oc ^  72 a  ”/  Wrst  °f  TZre. 

.  o)  Zc'bty!»4  J.S  U)*U.  H*s+  •/  7** 

(3)  detcr/o  rot/**/  6p  Cover***  ‘  y  , 

(^)  el  /  7^f  /<cj  A *rtlLs  y^/efJ  *  * 

».*.  +  <»)  aJjac**/  X  *r*  C*/*  ***/*,  **/* 
£.  f  to.  S/Jer. 

b)  #7  77ro  Cove  <S>*  b/*e  U  -'*>■*' J*  **’ 

J  *  y  /,.*/<.  o<0“c*r+  *  firp*r?«A,J 

c)  4*  7b*  *f  77t*  £*x-7-  CZr*oAr  croe.. 

Sp,//c~*y  r-Ao*r  (Sw//,aj}  -  M*d*r*z*  J 

(cr*Z  tv  3b) 


13#  Overall  Condition! 

1#  Safe  __ 


2#  Minor  repairs  needed  ^ 

y- 

3#  Conditionally  safe  -  major  repairs  needed  ^ 

4,  Unsafe  ______________ _________________________ 

5#  Reservoir  impoundment  no  longer  exists  (explain) 
Recommend  removal  from  inspection  list  _______ 
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C/MA  £  "To  A/  -  .  J»,  Ch»r/  Aaj  /fVj  Cr/*t  /■  -  LM*i  3-/ 4  -  JV  •  3f 

(£)  7~f>ecJ  f  Br^* 

(ex)  SfissHotfe  71rrej  f  Gxux//  £/-***,  7**°  f 

£i.ees  of  U/e-s/  of  J p,//cjfty 

(£)  /fe*toUe  7fces  <T  c /j*c. +•*>+'  3*  c/,£.  CajsiLL- 

a.c/jcca.Aj/  7J"  o/1  T^*1  *J/»/  //tuAy 

f***  7/re  «/w  t/j-.  (5>  7ht  <//JC**'ft  &t  *F  <*>7/4  fb&ft 

(Q)  rfefltttft  /erje  B'/*  op  c/erft  7/err  £  brorh 

a  efjoctvf-  7?  c/.S.  CX/M/.L  ft/  Of  7/fr  Sf/Z/cjAy 

Co*nffxify  Gf  d»S*U//)/L 

(a)  /ft/AJor  C*AJtfe**  Jy  Ot/ts  AJo/tJ  &  t/ar/aoj 
/Cc^/z.  aj  x  ,>7*<  £~.  af  7/rc  Gffe 

(//rcbAffe  opeA*  /aj  c  > 

fbj  frej*ou*JCec/  Cutn/ex/iy  u>A3  of  7/re 

£.,  -/  77re  c/.S.  isALL  •**  y*r* 

G-rf/t  Jr-*cA"rj<L  *f  *'+"*'/  * 

Mfc :  CS")  77*1  Cu4//  cfoe/vt-  •/*/>•**’  'Aj  /*r/rr/AJev/  d“n5r*r' 
of  Cc/Uptej  Sub  #7,S  *+-  «./*/»*' r»f*y  /J  «  f7»ytrss/ve 

cfr  cJ*rd*f»*f  jf  SA»v/</  be  Cfjr  ty 

O 6  Sen/eJ  fir  S*/Mf  o/F'/CSyresr/oA'  - 

©  a  */■/+/  (*#/*.  /#  8  fere /,////»  ; 

oj  /%c  Ctf/e  Caa*  £9  oAtfy  f*r/*o//y  C/cPee/ 

//of  //re y  CArr  />*  O Cadre/  7Z  77re  €.x A*'/’ 

"/fra  A-  CL  /  *  f70  u>  «■<»»  rzy  c  S  77/  a. 

d'Scbxrye  CajJ  of  77re  3'*  3'  Gst/e  p+S'Sajo* 

CSt**-  ////,  op  />9'  G*/e  a/r*/rrv/*S  -7*4  f  +«*J 

fc.9xrxf/e  77  ft*Sv#L  S*SX  fcc*f»*j  C*as  r*j  P*  *  * 

~ZT  fo*  y  (?cuut/t  //i’az  .  Q/)/e  Pefrtr  or 

Pec»o  j//t  vc  fit*  fS^rS/recb/e  buf^of 

W*  •  »•  f '**'<£&&  T'"  >W) 

d/s<h*'f*vy  (wets  iMrefr^  77fg  “  J  J 

7/re  /o'/i' *  S~'  &**  Ct,/y-  J</Sf  ^-s  aAJ 
ftoP/,*,e/fc  //,//  £J  Co* /d  frohtb'y  /jartJ/e//". 
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GRANITE  RESERVOIR  DAM 


INSPECTION  REPORT  S:  DATA  FOR  DAMS  Dam  No.  g'f  -34 

Town:  (LUartrn  vt  _  . 

Owner :_  «f  QW/±«n _ _  Stream 

His  Address:  Bcarnst  £e.l ecfr***)  _  ronai^S.cha'J ten  /.^croiry 

Function  of  Pam:  £cs<r>-^atr-  1  _  Date ...  _ 


TDoeation  &  Access 


£cs<rr*Q>'-  _  Date 

l  _  By:  ytr 

:A^«fijo£  Pvrflr/cU «•  A/t II  fcA>  _  PonditioiTra 


RATING 


Character  of  T57A#  :_ 


_ PRIORITYT,^^^ 


Estimated^  ..  . ..._ 

Discharge”-- 

Capacity:” _ ..  __ _ _  _ 

General  Description  of  Dam  and  Discharge  Control :_ 


General  Description  of  Dam  and  Discnarge  iioniroi._  \  ..  >/_ 

'2_3/y: 3 '  <5/iT£  3t>otlr  '.uj£6t  £/>sr„  /r*fr  of:2>fi*fr  /V  jcors  & 


Sketch  (Not' to  Scale): 


/=•<»/£_ 


1-A  Sibt?  V/eiS 


42"  /?C  iOALL. 


>-r 

>c  - — a  fl - : 


UKl**w 


Remarks  and  Recommendations^ 


^yt/a 


Date 


^4  ^ ; 


By.  ,•  ,  ... 


Comment 


Dam  No.  y 
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GRANITE  RESERVOIR  DAM 


TCMN  I  j/U 
LOCATION 


WORCESTER  COUNT/  ENGINEERING  DEPARTMENT 
WORCESTER ,  MASSACHUSETTS 


A*-r//, 


DAM  US. 

Owned  bv  — 

Inspected  bv 

Type  of  Dan^ _ 

SPILLWAY 

Flaahboards  in  Place. 


Conditior 


Place. 


_Date_ 


Conditior 


Recent  Reoairs. 

'  .  ,/  /-. 


>'■  -  /  '-c  j  ;- 


Repairs  Needed. 


smmm. 

Recent  Repairs. 


Conditior 


Repairs  Needed. 


GATES 

Recent  Repairs. 


»  • 


Condition 


Repairs  Needed. 


LEAKS 


How  Serious. 


DATE* 
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County  Engineer 

GRANITE  RESERVOIR  DAM 


TOWN  7D/J _  DAM  NO.. 

LOCATION ZD~o.  ('Ze/ste^'cM)  /&  STiiEAM 


/0'3i 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 
WORCESTER*  MASSACHUSETTS 


DAM  INSPECTION  REPORT 


Owned  by  _ 

Inspected  by 
Type  of  Dam 


Place 


Date  /tW/E'  4  ? 


Condition 


SPILLWAY 

Flashboards  in  Place 


Condition  C 


Repairs  Needed 


Urt 


Recent  Repairs 

wff///;urr  S&t/T4  {fo  Tf. 


- 1 


Recent  Repairs 

Condition  _ 

Repairs  Needed 


I  • 


GATES 

Recent  Repairs  _ 

Condition  C/oc&d 
Repairs  Needed  _ 


/ft?  <?  V  s. 


l  • 


s<?rr'e  _ , 

afai  —  -  -  *++mm  *  A 


How  Serious 
DATE: 
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WORCESTER  COUNT Z  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 


D  A_M  I  H  S 

PEC  T_  ION  REPOR 

Owned  bv 

Place 

Inspected  by 

Type  of  Dam 

Conditio 

mumx 

• 

Flaahboarda  in  Place  A 

/  <-  » '  c _ 

Recent  Repairs 

Condition  ! (  •  ,T7. 

X 

/ 

-  /f 

Repairs  Needed  S'*  l\X.  \  \  /  I  j  ,  \ 


TOWN 


I! 


LOCATION  — 


DAM  NO. 
STREAM 


/*-3tr' 


—  st.tJA’/e. 


^3e>  w./'A—  *  t'  ■3*r-tso/f", 

WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 
•  WORCESTER,  MASSACHUSETTS 


D  £  M  INSPECTION  REPORT 

Owned  by  ^ — — place  Use  ® 

Inspeeted  by  yp.s. /2^  _ Date  .3-/?-  ^ 

Type  of  Dam _ .  .« - e  Condition 


r 


SPILLWAY 

Flaehboards  in  Place  ___ ______ Reoent  Repairs  ____________ 

Condition  _ ^ 

Repairs  Needed _ _ 


» 


s 


EMBANKMENT 

* 

Recent  Repairs 

Condition 

Repairs  Needed 

• 

GATES 

Recent  Repairs 

Condition 

Repairs  Needed 

'  7  / 

LEAKS 

Row  Serious 


I 


* 


t 


» 


DATE* 


B-26 


•’■  v  .*. .  1  V  '••»*•» 
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GRANITE  RESERVOIR  DAM 


1 


DAM  NO 


TOWN _ _  DAM  NO . _ _ 

LOCATION  kA,^'^  &/  STREAM 

WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


Owned  by  ^  /A-.- 

Inspected  by _ r  -  ^  ^ 


ir  1  ac e  „  Use  _ yA-/ 

_  Rate_ _ f2c. tL  /Cf  'A _ _ 


Type  of  Dam  .,../ s’A..o  */<..<.■  Condition  - /  X t .;. 

SPILLWAY 


Elashboards  in  Place 


-L&L. 


Ai,  -  *  /* 


Condition  .•  **  k  /1-y^ 


_Reoent  Repairs. 

-C - -r-.r'/C^ 


Repairs  Needed  /  -A  A*  <■  -  <*/*./  A*  Ss  A  /c< 


EMBANKMENT 

Recent  Repairs 

£2  ■**-'  »  /»  r-yj 

_ 

Condition 

Repairs  Needed 

//•/■tf.s  si*'*’?  /’*  •»  1  /t 

GATES 

Recent  Repairs 

Conditions 

Ar  .-  V  S’.t 

„..  .  '-. . 

Repairs  Needed 

L-t'-ir* -  S-i  >  ■' 

. ••• 

j.-.-iu'«r'rY  c. .  ■-  /y.~>  r 

i  ‘'A  <  £  f. _ 

.EAKS 

How  Serious. 
DATEj  _ 
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Pouiit.y  E  i>  i  n 
GRANITE  RESERVOIR  DAM 


TOWN  _ 

LOCATION 


£^/*40  *>*/ lb* 


DAM  NO. 
STREAM 


>/■/.  /Zr/z  —  2/M/e.  <€/^es~ 


€*’4^04*'. 

WORCESTER  COUNT!  ENGINEERING  DEPARTMENT 
.  WORCESTER,  MASSACHUSETTS 

£  A  H.  I  £  &  ££  £  2  I  £  £  &  I!  .£  .2  fi  1 


Owned  by 


Plaoe 


_ Use 


Inspeeted  by  -  ^.y^r 

Type  of  Dam _ 

SPILLWAY 

Plashboards  in  Plaoe  y/S  4>««.r/ 

Condition 

Repairs  Needed  y4r/r£ **>,// 


Date  ___ _ 
Condition 


»/  go 


Recent  Repairs 


&> 


0  f A7njif.  gj 


«/• 


■/*</  /./  /i 


W/J  /«  ry/'.  • 


EMBANKMENT 
Recent  Repairs 
Condition  £. 
Repairs  Needed 


C 


TOWN  _ 

LOCATION 


l/t  **/*’*  '//*■ 


DAM  NO. 
STREAM 


WORCESTER  COUNT!  ENGINEERING  DEPARTMENT 
.  WORCESTER,  MASSACHUSETTS 

UM  in£l£l  I2S  REPORT 


Owned  by  .  ^  Plaoe 


Inspected  by 
Type  of  Dam 


Date 


Use  'Ztjerts'i 


f^^/A  -  Cxe-^^e.  Condition 


t4 


SPILLWAY 

Flashboards  in  Place 


Reoent  Repairs 


Condition 


/  /  /  C 


<//&* 


**<  ‘T/fftt.  St 


Repairs  Needed  *r'* 

discs'  u.j  -f  is  * 


Tro/rsj**/  si +< 


■  rfc/  stS/s/l  ?  *  a 


EMBANKMENT 
Reoent  Repairs 
Condition  _____ 
Repairs  Needed 


t**n  f  -*-»  i?r a 


Jzx. 


/<  4> 


eZ2SJ^> 


c  ATE3 

Reoent  Repairs 

Condition _ ^ 

Repairs  Needed 


»  • 


/( 


**"  ^BtO  /*PQ4r.  €ft<- 


'**A-  /f  t'/J , 


•  • 


LEAKS 

How  Serious 


DATE: 


7~/ 
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County  Engineer 

GRANITE  RESERVOIR  DAM 


TOWN 


DAM  MO. 


LOCATION  ^4,  ./yis/s«4*  //,'//. 


m  j¥'/S  AV  STREAM  ^ 

WORCESTER  COUNT!  ENGINEER INC  DEPARTMENT 
'  WORCESTER,  MASSACHUSETTS 


D  £  M  lift! J£II£I  R  |  PO  2  1 


Owned  by  ; 
inspected  by 
Type  of  Dam 


>*- 


y  < 


Place 


«•<■  r>w  Use  -4Zx*r'so'/'. 


4*~/>  — 


Date 


Condition 


"SPILLWA1 


’lashboards  in  Flaoe 
Condition 

f  epairs  Needed  ^ 


EMBANKMENT 
®^«nt  Repairs 
,'onditlon 
Repairs  Needed 


4TES 


Recent  Repairs 

onciition _ 

Repairs  Needed 


Reoent  Repairs 


/*y 


3AKS 

How  Serious 


date: 
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County  Enpil.iu  _ 

GRANITE  RESERVOIR  DAM 


/o- *  y 

(Smmnontoeaitl|  of  jHaggatl|iiflcttg  * 


At  a  meeting  of  the  County  Commissioners  of  the  County  of  Worcester,  begun  ani 
hoMon  at  Worcester,  within  and  for  said  County,  on  the  First  Thursday 
of  September  ,  A.D.  19  56,  being  the  6th  day  of  September 

A.D.  19  J6  ,  at  which  meeting  were  present 


Joseph  A.  Aspero 
Francis  E.  Cassidy 
Edward  P.  Bird 

WORCESTER  COUNTY  COMMISSIONERS 


The  following  ORDER  Is  Issued  to  Textron,  Inc.,  50  South 
Main  Street,  Providence  1,  Rhode  Island,  Mr.  Lawrence  C.  Plowman, 
Vice  President. 


The  County  Commissioners  of  the  County  of  Worcester  in 
pursuance  of  the  statutes  of  the  Commonwealth  of  Massachusetts  • 

have  caused  a  thorough  examination  to  be  made  of  the  dam  situated 
at  South  Charlton  Reservoir,  in  South  Charlton,  Massachusetts, 
a  part  of  the  town  of  Charlton,  Massachusetts,  and  being  owned 
by  aaid  Textron,  Inc. 

‘  v /  .  *  *  •  •  '  * 

V  '*■  Said  examination  having  been  made  by  a  competent  Engineer,  e 
Leslie  0.  Mar den.  County  Engineer  of  Worcester  County, 

Upon  such  examination,  we  find  in  our  judgment  the 
struoture  of  the  dam  la  not  sufficiently  strong  to  resist  a 
reoocurance  of  the  flood  of  August  19,  1955  as  the  present 
spillway  is  of  insufficient  else  to  handle  a  flood  of  this  p 

magnitude. 

We  hereby  determine  that  alterations  are  required  to  make 
the  struoture  permanent  and  secure  by  Textron,  Inc.,  as  follows: 


New  Storm  Spillway.  A  new  storm  spillway  shall  be  con-  • 

s true ted  at  the  south  end  of  the  embankment  of  the  dam  In 
natural  ground.  The  spillway  shall  be  at  least  30  feet  in  length, 
and  have  the  elevation  of  the  top  of  the  abutments  equal  to  the 
elevation  of  the  abutment  of  the  present  spillway..  The  new  crest 
shall  be  the  same  height  as  the  present  crest. 


The  crest  of  the  spillway  shall  be  composed  of  a  concrete  V  - 
wall  two  feet  thick  constructed  Into  hardpan,  or  solid  material 
at  an  elevation  picked  by  said  Engineer,  and  having  two  abutment  '  ^ 


e 


e 


e 


walla  of  the  same  thickness  constructed  into  the  natural  ground 
at  eaoh  end  of  the  spillway  at  least  ten  feet  in  length.  The 
top  of  the  aforesaid  walls  being  equal  to  the  top  of  aforesaid 
abutments  of  the  present  spillway.  The  walls  shall  be  rein¬ 
forced  with  5/8"  round  deformed  rods  12  inches  on  centers 
horizontally  and  vertically,  and  placed  on  both  faces  and  intc 
said  abutment  walls. 

1.  The  excavation  each  side  of  said  crest  and  walls  shall 
be  backfilled  with  clay  or  hard  pan  material  agreed  upon  by 
the  Engineers. 

2.  A  channel  from  said  spillway  crest  shall  be  excavated  at 
a  minimum  grade  agreed  upon  by  the  Engineers  to  a  point  in  the 
present  channel.  l£  to  1  slopes  shall  be  constructed  on  each 
aide  of  the  channel. 

3.  A  gravel  bed  at  least  twelve  inches  in  thickness  shall 

be  laid  in  the  channel,  and  riprap  at  least  fifteen  inches  thick 
shall  be  placed ’on  the  gravel  bed  and  to  a  height  on  the  1&:1 
slopes  of  said  channel  to  be  determined  by  the  Engineer. 

4.  a.  Gate  Section.  Material  from  the  dam  embankment  is 
carried  in  suspension  in  the  water  flowing  in  the  stone  gate 
passage,  when  the  gate  1s  open. 

b.  Investigation  shall  be  made  as  to  why  this  water  is 
carrying  material.  The  plans  shall  show  a  design  for  eliminating 
this  flow  of  solids. 

• 

c.  Brush  and  small  trees  shall  be  cut  from  the  top  of  the 
embankment,  roots  grubbed  out  and  the  embankment  top  to  be  re- 
laid  for  a  uniform  height  with  the  same  elevation  ns  the  top  of 
the  spillway  abutments. 

5.  The  said  Textron  Inc.,  shall  cause  the  alterations  and 
repairs  hereinafter  set  forth  to  be  incorporated  in  plans  and 
specifications  by  a  competent  Engineer  and  submitted  for  the 
approval  of  the  County  Commissioners. 

6.  Water  shall  be  kept  at  a  level  of  five  feet  below  the 
crest  of  the  spillway  until  the  above  reconstruction  has  been 
completed  and  approved  by  the  County  Commissioners. 
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Figure  D-l 
Hydrologic 
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